Revisiting the pestilence of Helicobacter pylori: insights into geographical genomics and pathogen evolution.
Helicobacter pylori causes chronic gastritis and plays important roles in peptic ulcer disease, gastric carcinoma, and mucosa-associated lymphoid tissue (MALT) lymphoma. It is believed that H. pylori infects over 50% of the worlds' population. However, only a small subset of infected people experience H. pylori-associated illnesses. Associations with disease-specific factors remain enigmatic. The contribution of comparative genomics to our understanding of the genome organisation and diversity of H. pylori is exemplified herein. The discovery of the cag pathogenicity island has revolutionised our understanding of the molecular pathogenesis of gastroduodenal ulcers. Another type IV secretion system, the comB gene cluster, provides a novel transformation system. Identification of this cluster has boosted our perception of horizontal gene transfer and gene mosaicism in H. pylori as a result of natural competence. Recent discovery of a third type IV secretion system called tfs3 encoding cluster in the so called plasticity zone of the H. pylori has gained significant attention, although its role is not clear. Study of the evolution of polymorphisms and sequence variation in H. pylori populations on a global basis is contributing to understanding of the history of human population migration and co-evolution of this pathogen with its human host. Possible symbiotic relationships were debated since the discovery of this pathogen. The debate has been further intensified as recent studies have posed the intriguing possibility that H. pylori infection may be advantageous in some humans. This analogy is based on increased incidence of diseases like gastro-oesophageal reflux disease (GERD), Barrett's oesophagus and adenocarcinoma of the oesophagus following H. pylori eradication in some patients.